Cornering HIV: taking advantage of interactions between selective pressures.
Adaptive immune responses, cellular restrictive factors and antiretroviral drugs, target multiple regions in the Human Immunodeficiency Virus (HIV) proteome, imposing diverse pressures to viral adaptation. However, the virus is remarkably able to escape from these pressures as mutations are selected. In many cases these mutants have diminished viral fitness. We propose that the concerted action of strategically placed agents and pressures in a host can limit HIV variation capacity while inhibiting its replication. These mechanisms would corner HIV by selecting conflicting adaptive mutations, each having a disadvantage in face of another selective pressure. This would keep the virus unable to efficiently escape the suppressive effects of selective pressures. Cornering between antiretroviral drugs and cytotoxic T lymphocytes may explain recent observations, and can be predicted and used in viral control strategies. This idea can be extended to numerous other identified sites in the viral genome that confer selective pressures. We describe these other sites and how they could be induced to interact in prophylactic or therapeutic cornering strategies, as well as their experimental verifications. Cornering would control HIV infection better than current strategies, focused on few, albeit important, sites in the HIV genome.